Down-regulation of 14-3-3 eta gene expression by IGF-I in mouse cerebellum during postnatal development.
Insulin-like growth factor I (IGF-I) overexpression in the postnatal cerebellum of transgenic (Tg) mice results in remarkable cerebellar overgrowth characterized by a near doubling of granule cell number that is predominantly due to inhibition of apoptosis. Using this Tg model we set out to investigate IGF-I anti-apoptotic mechanisms by defining the influence of IGF-I on gene expression. Using a cDNA array technique, we screened a total of 243 mouse apoptosis-related genes, and found that 14-3-3 eta gene expression was significantly reduced in the cerebella of Tg mice compared with their wild-type (Wt) littermates. Using Northern blot analysis to corroborate our microarray finding, we showed that 14-3-3 eta mRNA abundance was decreased from postnatal day P5 through P17. Nonetheless, the expression pattern of 14-3-3 eta in Tg mice followed the same pattern observed in Wt mice, and was indistinguishable from that in Wt mice at P20 and P23. 14-3-3 eta protein abundance, as determined by Western immunoblot analyses, showed similar decreases in the cerebella of Tg mice. In situ hybridization demonstrated that 14-3-3 eta was predominantly, if not exclusively, expressed and regulated in Purkinje cells. 14-3-3 proteins have multiple functions, including participation in pathways that favor cell survival. Our finding of IGF-I-induced down-regulation of 14-3-3 eta expression in Purkinje cell at a time when IGF-I promotes granule cell survival leads us to speculate that down-regulation of 14-3-3 eta may: (a) serve a negative feedback role to modulate Purkinje cell survival, i.e. limit Purkinje cell number, and/or (b) function as part of a distinct signaling mechanism, perhaps one that augments the capacity of Purkinje cells to promote granule cell survival.